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COMPLETE SPECIFICATION 

Improvements in or relating to methods of producing Electrically 
Conductive Mouldings from Plastics 



We, N. V. Phillips' Gloeilampen. 
FABRI£K£N, a limited liability Coropany, 
organized and established under the laws of 
the Kingdom of the Netherlands, of 

5 Emmasingel 29, Eindhoven, Hollaiidj 4© 
hereby declare "die invention, for wMch we 
pray that a patent may be granted to us, and 
the method by which it is to be performed, 
to be particularly described in and by the 

10 following statement: — 

This invention lelates w'the manufacture of 
electrically conductive articles from plastics. 

If .conductive articles are to be produced in 
a known manner by moulding plastics Le. 

15 polymerisation and condensation products 
whether or not capable <rf bemg harden^, it 
is necessary to add to the plastics a consider- 
able quantity of conductive filler, for acample 
metal powder or caibon. In order to obtain a 

20 satisfactory conductivity, the conductive 
material should amount to approximately 
50% by weight or more of the total mass. 
Due to this, the mechanical properties of such 
mouldings, in comparison with mouldings 

25 without conductive filler, will be far worse. 
In accordance with the invention, conduc- 
tive mouldings having satisfactory mechanical 
properties are obtained by reducing plastics 
to grains, the individual grains being pro- 

30 vided with electrically conductive coatings 
and the powder thus obtained being subse- 
quendy pressed to mouldings while heating. 

In this case, deformation of the plastic 
grains and consequentiy also of the conduc- 

35 tive coatings occurs, but in spite thereof a 
continuous network of conductive layers is 
obtained, which is comparable to a honey- 
comb. The bond between the grains is 
established, it may be assumed, by the 

40 plastics as a result of sHght damage to the 
conductive coatings caused during the mould- 
ing op eratio n,^ 



This method has the special advantage 
that, averaged over the whole mass, a 
quantity of conductive material of only a few 
per cent, is sufficient. 

The conductivity of products according to 
the invention is controllable by the choice of 
the \size of grain of the plastics, by the thick- 
ness of the conductive coatings on the grains, 
by the choice of the conductive .material and 
of the temperature, pressure and time in 
moulding. - ' ^ 

Esceilent results are obtamed if the plastics 
arc pulverized, to grains of 0.3 mm and 
smaller. The plastics may, for example, be 
reduced to grains by powdering or cutting, or 
again by drying drops of a solution. Alter- 
natively granular plastics obtained by sus- 
pension polymerisation may be used. 

As conductive materials use is preferably 
made of metals such as silver and copper, or 
of carbon. 

The conductive layen may be applied in 
many different maimers onto the plastic 
grains. Silver, copper and nickd may, for 
example, be precipitated from a soluti<ni by 
means of a reducing agent. As an alteniatfvej 
the conductive layer may be obtained by pre- 
cipitating the conductive material from a 
suspension. Sometimes, for ex^isple m 'ttie 
case of carbon powder and also in the case 
of copper powder, obtained by reduction of 
copper compounds, a conductive ' layer, may 
be obtained on the grains by carefully rubbinjg 
a mixture of the powders together in a dry 
state. Further, in the case of carbon, by 
mixing grains of plastic with a suspension of 
graphite the grains of plastic may be coated 
witii a liyer of graphite- The rubbing of 
carbon' and copper powders" with plastic 
grains may be carried out, for example, in a 
ball mill: In this case it is important tiiat hard 
and heavy balls which would grind the nux- 
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^Ta^i^"'^^^^^^^ ^ wooden 
In Sthit rh^'^^ l^g^^t:may.fce used. 

. now be descEl^d^^^^ ^^-^^^^^ 
' ■ Example i. . 

-.per JitfeSd- 1 of TIT"^^. 
and 3 cts hf • ^"^^^J of 5«% ^ 

at. 170" Q and .^aT * ' material. 

solutions A. B g^Tr • -^^^^ °^ ^n-ee 
::I»«tion- bf ii^^^'l^'^^v:^^ co^^ 

the • ■ grains of 

specific resistanci of .1460^^?!^''^ " 

. jespectivelv Th^v^i^ '^'^'JQ ccs. andV ccs. 

. hydrazine. liftiMte soI„t,^„ of 

■powdered Jwly^e^lo.'??'^--/ g^s. "'^'^ 
appxorimatdy ^-^^^^.S^^ size of. 
-tour at 75^C ^i'S•■ --•''^^'* ^^ o^'e 

..-•powder f<M.: i,aK ^- w -g^pWte 
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only ^5%^ J^^^^ Srafes .con- « 

of 100 kgais/Z^ S;,?^-^*r-a pres. 

: 20 ■ ' ^> - - . Example V ' 

^powdSth"'a^'?^£^^- Guiding 
■ 0,15. inin; a^ Silfef . ""^^ t^-^' 
•one hour .fl^^^£'^'^^ed together fot. 
» ,1«dr2ju?°^^e°"-^5 c^^^ powder 

- moulded HO- r f / g«iins. Aiod 
" "lOOO-l^/aq. ? Jf^ " • 
. ; ISonaaT;.- ■ . :f specific resistance of ■ 

■'I- 2s' '■' -^^^AMPiE 'Vi; ■ - •■■ 

«-«f zinc 

. fauram disulpMde^ /-r^' i^^ameiiiyl 

■ wooden .S^'^SS^- ? ■^'i-^4-wfi£ - " 
coated grains urid^?i^^-°?:<'* jHwf^i dn 

elastic conductive y?eldl^ j": 

: ■ A - -Example %n} - " - r 

product- ^iaving \-?^^SH*'«wtactw5 ■ 

«sin. is added aSw ' ^*??^' Wiich ' • 
carefuUy iubbW th- ' ^ ^^th-carbon W ' 

minutes ai ijQ^t- ^^^^'^m^^ ■ .. 

the .value bf ibe^ T^I^-^ of gram, on . . 

vWere measure!- Th<. ^ . »>aiacteristics 
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Grain Diameter Resistance 
in mm. '% carbon in II 



03 to 0.6 9 8 

5 0.3 to 0^1 9.9 47 

smaller than 0.21 12.5 200 



What we daim is: — 
1, A method of producing electrically con- 
ductive mouldings from plastics, characterized 
10 in that plastics are reduced to grains, the 
individual grains being provided with con- 
ductive coatings and the powder thus obtained 
being subsequently pressed to mouldings while 
heating. 

15 2. Moulding produced by the method daim 



Impact Impact Bending 

Strength Bending Strength 
kgan/cm' kgcm/cm' kg/cm 



0.69 2.6 310 

0.69 2.6 310 

12 7.0 510 

in daim 1. 

3. A method of producing dectricalfy con- 
ductive mouldings substantkUy as described 
in my one of the examples given herein. 
T. D. THREADGOLD, 
Chartered Patent Agents, 
Century House, Shaftesbury Avenue, 
London, W.C.2, 
Agent for the Applicants. 
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